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1 Introduction

The LTE-WLAN interworking RRM core and RRM performance have been finalized in Rel-13 and the corresponding WI was completed. 
In this paper we discuss the type and number of test cases needed to verify LTE-WLAN IW related RRM requirements in release 13. 
2 Summary of WLAN-LTE IW RRM Requirements
There are two main types of RRM requirements: 
· Core requirements: Measurement period of WLAN RSSI for the following cases defined in section 8.1.2.4.19 under non-DRX and DRX:

· Measurement of serving AP

· Measurement of known neighbor AP on a single channel

· Measurement of multiple unknown neighbor APs
· Performance requirements: Measurement accuracy of WLAN RSSI. 

3 Type of RRM tests needed for WLAN-LTE IW
In the following sections we discuss details of the test scenarios to verify WLAN related to RRM core and RRM performance requirements.
WLAN RSSI Measurement Period
The aim of one of the tests should be to verify that the UE is able is to perform RSSI measurement on serving AP and neighbour AP within their specified measurement periods defined in section 8.1.2.4.19 and 8.1.2.4.20. The test should be done in non-DRX to reduce test time. From the testing perspective it is more interesting to verify the reporting of unknown neighbour AP. The RSSI measurement period for unknown AP is 30 seconds in non-DRX. Even though this is long but realistic to test; there are already RRM tests where test time is in order of 70 seconds e.g. cell reselection.  
The RSSI measurement period for serving and unknown APs can be verified by means of reporting events. 
The following 3 WLAN-LTE measurement related events are defined in TS 36.331: 
· Event W1 (WLAN becomes better than a threshold)

· Event W2 (All WLAN inside WLAN mobility set becomes worse than threshold1 and a WLAN outside WLAN mobility set becomes better than threshold2)

· Event W3 (All WLAN inside WLAN mobility set becomes worse than a threshold)

In Event W1 according to section 5.5.4.11, TS 36.331, the entering condition for this event to be satisfied when wlan-MobilitySet within VarWLAN-MobilityConfig does not contain any entries and condition W1-1. This means that the W1 is only triggered when the UE has no serving WLANs, i.e. the “WLAN mobility set” does not contain any WLAN identifiers. This means event W1 can be used to verify the RSSI period of unknown neighbour AP.

In order to verify the requirement of the known AP or of the serving AP event W3 can be used i.e. when the UE is configured with the WLAN mobility set i.e. with one or more WLAN identifiers.  
This test case can be performed by having one LTE serving cell and one WLAN AP. The WLAN AP is unknown in the beginning triggering Event W1 and becomes known triggering Event W3 in another time in the same test case. The test can also be done under AWGN.  

· Proposal # 1: Define test case in Rel-13 to verify WLAN RSSI measurement period of serving AP and unknown neighbour AP using Event W3 and W1 respectively under non-DRX in AWGN. Two such tests are needed one for LTE FDD and another one for LTE TDD.
WLAN RSSI Measurement Accuracy

In Rel-13 the WLAN RSSI measurement is reported to the network as described in section 3.2. Therefore one additional the test case is needed to verify WLAN RSSI measurement accuracy requirements defined in section 9.7.1. This test case is done in AWGN and would require one LTE cell and one WLAN AP i.e. serving AP.

· Proposal # 2: Define test case in Rel-13 to verify WLAN RSSI measurement accuracy of serving AP under non-DRX in AWGN. Two such tests are needed one for LTE FDD and another one for LTE TDD.
4 Summary
In this contribution we have discussed the need for specifying new test cases to verify RRM core and RRM performance requirements related to LTE-WLAN interworking. Two test cases are needed: one to verify WLAN RSSI measurement period (sections 8.1.4.19 and 8.1.2.4.20) and another one to verify WLAN RSSI measurement accuracy (section 9.7.1). Here is the summary of the main proposals: 
· Proposal # 1: Define one test case in Rel-13 to verify WLAN RSSI measurement period of serving AP and unknown neighbour AP using Event W3 and W1 respectively under non-DRX in AWGN. Two such tests are needed one for LTE FDD and another one for LTE TDD.
· Proposal # 2: Define one test case in Rel-13 to verify WLAN RSSI measurement accuracy of serving AP under non-DRX in AWGN. Two such tests are needed one for LTE FDD and another one for LTE TDD.
A contribution containing detailed test parameters is provided in [1].
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